Tartrate-resistant acid phosphatase activity in tibial osteoclasts and cells elicited by ectopic bone and suture implants in normal and osteopetrotic rats.
Bone-induced multinucleated cells have been suggested as surrogates for the study of osteoclastic lineage and function. This study evaluates this proposal by comparing acid phosphatase localization in tibial osteoclasts (in situ) with that of cell populations elicited by subcutaneous implantation of devitalized trabecular bone chips from two week old rats and suture into normal and osteopetrotic (ia) rats, emphasizing tartrate-resistant acid phosphatase, an osteoclastic marker. The ia rat mutation of osteopetrosis is characterized by defective osteoclasts which typically express enhanced TRAP activity when compared to normal; ia macrophage populations do not share the same osteoclastic defect and demonstrate normal amounts of acid phosphatase reactivity. The majority of the acid phosphatase activity expressed by implant-elicited mononuclear cells was tartrate sensitive. An increase in the percentage of tartrate-sensitive, but not TRAP-positive, mononuclear cells was observed during the 14-day implantation period, suggesting the mononuclear cells did not undergo osteoclastic differentiation. Both normal and ia osteoclasts contained high concentrations of TRAP reaction product (++) while bone- and suture-induced multinucleated cells examined at 14 days post-implantation were negative (0) or mildly (+) TRAP reactive. We conclude that devitalized bone matrix implanted at this ectopic site is capable of the formation of TRAP-positive (+) multinucleated cells, but when compared on the basis of strength of TRAP activity, the bone-induced multinucleated cells do not resemble active osteoclasts, but are similar to suture-elicited macrophage polykaryons. Therefore, we suggest caution in the use of bone-induced multinucleated cells as surrogates for the study of osteoclasts and normal bone resorption. Instead, these cells may represent a population of cells involved in pathological bone loss due to inflammation.